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(57) Abstract: The present invention is related to a device for recording three dimensional video, and a movie camera which intend 
to allow recording of images in stereoscopic 3-D with a normal movie camera. These devices make it possible to record images in 
stereoscopic 3-D which have the same color and brightness of images recorded in stereoscopic 2-D. 
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A DEVICE FOR RECORDING THREE DIMENSIONAL VIDEO AND A 

MOVIE CAMERA 

5 TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a device for recording three dimensional 
(hereinafter, H 3-D") video in the same brightness and color as in two dimensional 
stereoscopic video recording, by alternating incidences of the right side image and 
10 the left side image and a movie camera equipped with this 3-D stereoscopic video 
recording device. 

BACKGROUND ART 

15 A device has recently been developed that allows 3-D video recording with 

a single general video camera, which was only possible in conventional art in a 
clumsy way through two special stereoscopic movie cameras. This device utilizes a 
principle of the human sense of sight that a three-dimensional perception of an 
article bases on the perception of that article from different angles by our two (left 

2 0 and right) eyes located with a certain distance to each other. Such a video recording 
device comprises two different paths for light to enter, and functions by allowing 
alternate incidence of light through only one of the two paths. Currently, a device 
has been employed to embody the above principle, which, by repeating opening and 
closing the first path through an LC (liquid crystal) shutter, controls light to enter a 

25 mirror via the first path when the shutter is open, while it controls light to enter a 
mirror via the second path when the shutter is closed. However, a problem with this 
device is that ghost effect arises due to the color of the LC polarizing plate itself, the 
incomplete transmission, and the incomplete opening and closing of the LC shutter. 
Furthermore, since the applied half-mirror reduces the incident light to a half 

30 (ca.50%) of the given light, the image captured is darkened, and the image thus 
obtained is of low quality with noise even under a normal indoor light condition, 
which would generally allow a satisfactory ordinary video recording. 
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DETAILED DESCRIPTION OF THE INVENTION 

The. present invention, conceived to resolve the above problems of the 
conventional art, aims to provide a 3-D video recording device which can easily be 
5 attached to/detached from a conventional general video camera and allows 3-D 
video recording in the same brightness and color as a two dimensional video camera. 

Another objective of the present invention is to provide a 3-D video 
recording device, which can substantially reduce fatigue of the eyes by preventing 
generation of ghost effect, 
1 0 Still another objective of the present invention is to provide a video camera, 

to which the above 3-D video recording device can be attached in an integrated 
manner. 

In order to achieve the above objectives, the present invention provides a 3- 
D video recording device to be attached to a video camera for recording of images 

15 received through the first and the second light paths, which are located with a 
predetermined distance from each other, comprising a reflex mirror, which reflects 
light entering the camera through the second light path in a predetermined angle to 
the axis of incidence of the above light; a rotating plate, which, having reflecting 
parts and opening parts of random number, is located parallel to the above reflecting 

20 mirror with a predetermined distance, and of which a part crosses the first light path 
when the plate rotates; a rotating means for rotating the above rotating plate; and a 
combination means, which is capable of combining the above reflecting mirror, the 
rotating plate, and the rotating means to one, and then finally attaching the same to a 
general video camera. 

25 The above components of the 3-D video recording device may be sold and 

traded as combined by the above combining means, and then attached to the camera 
for use, or they may be sold and traded in separated status so that they are combined 
to constitute a 3-D video recording device and subsequently be attached to a video 
camera immediately prior to use. 

30 The above rotating means of the above 3-D video recording device is 

generally a motor. The rotating speed of the motor is determined to control the 
alternating speed of the incident light entering through the two light paths in 
association with the number of the reflecting parts and the openings on the rotating 
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plate. 

In an embodiment example of the present invention, the motor is set in such 
a manner that the rotating plate starts always from either an opening or a reflecting 
part, resulting in enhanced convenience in editing or viewing images. 
5 Although the reflecting part of the above rotating plate is normally a mirror, 

it can also be made of any other material capable of totally reflecting the light. 
However, this material shall be non-light transmitting to ensure that the light 
entering from the rear side of the rotating plate through the first light path does not 
enter the object lens of the camera through the reflecting part, instead of the opening 

10 of the rotating plate. The number of the reflecting parts and the openings of the 
rotating plate can be determined freely in combination with the rotating speed of the 
motor in order to achieve a desired number of image alternations. Further, the 
rotating effect can be enhanced by evenly dividing the openings and the reflecting 
parts of the rotating plate diversely in accordance with the size of the object lens. 

1 5 The above combination means is preferably connection rings, which allow 

the above reflecting mirror, the rotating plate, and the rotating means to be 
combined with each other, and then allow the detachable 3-D'video recording device 
thus combined to be attached to a video camera, making a separate housing for the 
3-D video recording device unnecessary. However, any additional housing may 

2 0 naturally be used for protection of the above components, e.g. the reflecting mirror, 
the rotating plate, and the rotating means, or for other needs. 

Each of the rotating plate and the reflecting mirror of the above 3-D video 
recording device comprises preferably connection bars for connection to the 
corresponding connection ring. 

2 5 The video camera, to which a 3-D video recording device as per the present 

invention is attached, needs not to be a special camera, but rather all general video 
camera currently in commercial trade can be used, since the construction and size of 
the combining part for a telephoto-lens, etc. of a general video camera is 
standardized. 

30 The angle of the above reflecting mirror to the axis of incidence of the 

above light entering the object lens of the camera as well as the angle of the rotating 
plate to the axis of incidence of the above light shall be most frequently 45°: 
However, these angles may take also other values, provided that the light reflected 
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by the reflecting mirror enters the object lens of the camera in the same direction as 
that of the initial incidence after it has been re-reflected by the reflecting part of the 
rotating plate. Accordingly, if the reflecting mirror and the reflecting part of the 
rotating plate are parallel to each other, their angle can be varied in accordance with 
5 the shape, size, and construction of the video camera. 

Although it would be ideal, in application of a 3-D video recording device 
as per the present invention, that both light entering through the first light path and 
light entering through the second light path maintain accurate angle to each other, 
there can be cases where an image entered through the first light path does not 
1 0 coincide with that entered through the second light path due to their different angles 
of incidence, resulting in a poor resolution. Accordingly, another embodiment of the 
present invention provides a 3-D video recording device, which allows to freely 
control the angle of the above reflecting mirror, enabling accurate focusing of the 
images. 

15 The video camera attached with a 3-D video recording device in accordance 

with the present invention in an integrated manner, comprising a reflecting mirror, 
which reflects the light entering the camera through the second light path in a 
predetermined angle to the axis of incidence of the above light; a rotating plate, 
which, having reflecting parts and opening parts of random number, is located 

2 0 parallel to the above reflecting mirror with a predetermined distance, and of which a 
part crosses the first light path when the plate rotates; a rotating means for rotating 
the above rotating plate; and a camera body equipped with an object lens, wherein 
light from the second light path as reflected by the above reflecting mirror and the 
reflecting part of the rotating plate and light from the first light path passing through 

25 the above opening of the rotating plate are allowed to only alternately enter the 
object lens when the rotating plate is rotated by the above rotating means. 

The construction and principle of operation of such video camera, as 
combined with the 3-D video recording device in accordance with the present 
invention, are in principle the same as those of the above 3-D video recording device. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1, being a simplified plane view of a video camera equipped with a 3-D 
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video recording device in accordance with an embodiment of the present invention, 
shows that light from the first light path enters the object lens of the camera through 
opening of the rotating plate, while light from the second light path is extinguished 
by opening of the rotating plate after having been reflected by the reflecting mirror. 

5 

Fig. 2 shows that, as the rotating plate in Fig. 1 rotates, light from the first 
light path extinguishes after it has been cut off by the rear part of the reflecting part 
of the rotating plate, while light from the second light path enters the object lens of 
the camera after having been reflected successively by the reflecting mirror and the 

1 0 reflecting part of the rotating plate. 

Fig. 3, being a simplified plane view of the detachable 3-D video recording 
device in accordance with another embodiment of the present invention, shows a 
schematic construction of the combination of the reflecting mirror, the rotating plate, 
and the rotating means with each other. 

15 Fig. 4 shows schematically how a 3-D video recording device as in Fig. 3 is 

combined with a general video camera. 

Fig. 5 a shows a reflecting mirror connection bar extended from the 
reflecting mirror as it is inserted into/combined with a connection ring that is 
combined with the thread groove of the object lens. 

20 Fig. 5b shows a rotating plate connection bar extended from the rotating 

plate as it is inserted into/combined with a reflecting mirror connection bar in Fig. 
5a. 

Fig. 5c shows connection pins as they are inserted into the grooves formed 
in the rotating plate connection bar and in the reflecting mirror connection bar in Fig. 
25 5b. 

PREFERRED EMBODIMENTS OF THE INVENTION 

The preferred embodiments of the present invention are described below in 
3 0 detail referring to the accompanying drawings. 

Figs. 1 and 2, being simplified plane views of a video camera equipped with 
a 3-D video recording device (10) in accordance with an embodiment of the present 
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invention in an integrated manner, wherein Fig. 1 shows that light from the first light 
path (LI) enters the object lens of the camera through opening (31) of the rotating 
plate (30), while Figs. 2 shows that light from the second light path (L2) enters the 
object lens of the camera after having been reflected by the reflecting mirror (20) 
5 and the reflecting part (33) of the rotating plate (30). 

Since conventional general products can be used for the camera body (50) 
and the object'lens (60), and thus, the composition of those products are beyond the 
scope of the present invention, a detailed explanation thereof is omitted in this 
specification, 

1 0 The drawing shows the reflecting mirror (20) as installed to the object lens 

(60) at one side (left side in the drawing) of the front part thereof in a predetermined 
angle to the axis of incident light. The reflecting mirror (20) is attached to the 3-D 
video recording device (10) or to a housing not illustrated in the drawing in an 
appropriate, publicly known manner. Further, the drawing shows that the rotating 

15 plate (30) connected to the motor (40) is installed at the opposite side of the front 
part of the object lens (60). Like the reflecting mirror (20), the rotating plate (30) is 
installed in a predetermined angle to the axis of incident light. The angle between 
the rotating plate (30) and the axis of incident light is the same as the angle between 
the reflecting mirror (20) and the axis of incident light, and these angles are both 45° 

20 in the present embodiment. Accordingly, the rotating plate (30) and the reflecting 
mirror (20) are located parallel, maintaining a certain distance to each other. The 
rotating plate (30) is located at a part other than the center so that it crosses the first 
light path (LI) in a predetermined angle (here, 45° ). The distance between the 
rotating plate (30) and the reflecting mirror (20) shall preferably be about 6 ~ 7 cm, 

25 to allow the distance between the first light path (LI) and the second light path (L2) 
approximate to that between the two (left and right) human eyes. As illustrated in 
Figs. 1 and 2, the rotating plate (30) is divided into 4 even parts, of which two are 
mirrors (33), and the others are openings (31), each part placed in an alternate 
manner. 

30 The rotating plate (30) is combined to a motor (40). A publicly known 

motor may be selected considering the construction, size, weight, rotation, etc. of the 
above device. The motor (40) can be attached to the housing (not illustrated) of the 
(3-D) video recording device (10) or to another part thereof, to rotate the rotating 
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plate (30). The number of rotation of the motor (40) may be determined 
appropriately, based on the number of the evenly divided openings (31) and 
reflecting parts (33) of the rotating plate (30), and other circumstances. 

Figs. 3 through 5 show another embodiment of the present invention, 
5 wherein a detachable 3-D video recording device is illustrated in contrast to the 3-D 
video recording device described above, which is attached to a camera in an 
integrated manner. These drawings illustrate schematically the construction of 
combination of the 3-D video recording device (10) consisted of the above 
components to the video camera (45). Since the constructions of the reflecting 

■10 mirror (20) and the rotating plate (30), etc. of the present embodiment are the same 
as those in Figs. 1 and 2, except for the method of attaching the 3-D video recording 
device (10) to the video camera (45), i.e. attachable and detachable, description in 
the following concentrates on this combining means. 

A 3-D video recording device (10) of Fig. 3 is attached to a video camera by 

15 combining the reflecting mirror (20) and the rotating plate (30) to the video camera 
(45), using the combining ring (70), as illustrated in Fig. 4. 

Since the threads on an object lens for a video camera are all standardized, 
allowing a combination in a same manner, a 3-D video recording device (10) of the 
present invention can easily be combined thereto. In other words, all lenses of a 

2 0 video camera are equipped with a thread groove to allow installation of a UV (ultra- 
violet) filter, a telegraphic-lens unit, etc. by a screw, whereby the diameters of which 
grooves are standardized. 

As shown in Figs. 3 through 5c, a combination proceeds in the following 
manner: First, the connection ring (70) is combined to the above groove by a screw. 

25 Then, the connection bars (71) of the reflecting mirror (20) are combined to the 
connection ring (70). Finally, the connection bars (72) of the rotating plate (30) are 
inserted into the grooves of the connection bars (71) of the reflecting mirror (20), to 
be subsequently be fixed by the connection pin (73). The connection ring (70), 
having holes formed scattered on its entire rim, is combined to the connection 

30 grooves of the two connection bars (71) extended from the upper edge and the lower 
edge of the reflecting mirror(20), respectively, at their inner grooves of the inner 
side (lens side) (cf Fig. 5a). Subsequently, the connection bars (72) of the rotating 
plate (30) are fully inserted into the outer grooves formed at the outside of the 
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connection bars (71) of the reflecting mirror (20), and then, the holes (74, 75) of the 
connection bars (71, 72) are pierced by the connection pin (73) (Figs. 5b and 5c). 
Since the connection bars (71) of the- reflecting mirror (20) and the connection bars 
(72) of the rotating plate (30) are fixed rectilinearly to remain horizontal as above, 
5 the rotating plate (30) and the reflecting mirror (20) maintain to be parallel to one 
another, keeping a certain distance to each other. The connection bars (72) of the 
rotating plate (30) support the motor (40), while the rotating plate (30) rotates 
combined to the axis of the motor (40). 

The operation of the 3-D video recording device (10) in accordance with an 

1 0 embodiment of the present invention is described below making reference to Figs. 1 
and 2, which description applies not only to a detachable 3-D video recording device 
(10), but also to a video camera (45) combined with the 3-D video recording device 
in an integrated manner. 

Referring to Fig. 1, if video recording commences, the motor (40) begins to 

15 rotate, whereupon the rotating plate (30) combined to that motor also starts to rotate. 
Light enters the object lens (60), initially through both the first (LI) and the second 
(L2) light paths. However, at the time when the opening (31) of the rotating plate 
(30) is placed on the first light path (LI), light from the first light path (LI) enters 
the object lens (60) through the opening (31), while light from the second light path 

2 0 (L2) is reflected by the reflecting mirror (20) and passes through the opening (3 1) in 
a direction rectangular to the axis of the incident light, without entering the object 
lens (60). 

Referring to Fig. 2, at the time when the mirror (33) of the rotating plate 
(30) is placed on the first light path (LI) in the course of further rotating of the 

2 5 motor (40), light from the first light path (LI) reaches the rear side of the mirror (33) 
.of the rotating plate (30) to be either absorbed, or reflected or dispersed to a 
direction other than the object lens (60); while light from the second light path (L2) 
is reflected by the reflecting mirror (20) to make a 90° turn in direction to the 
mirror (33) of the rotating plate (30), then reflected further by this mirror (33) to 

30 make anew a 90°turn, and finally enters the object lens (60), recovering the same 
direction as that of the initial incidence. 

By repeating the above operation, the camera body (50) can easily obtain 
continuous images from the first light path(Ll) and the second light path(L2) in an 
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alternate manner. 

Although the present invention has been described above with respect to the 
preferred embodiments, the scope of rights of the present invention is not limited 
thereto, but rather shall be determined by the appended claims, allowing various 
5 modifications, changes, adaptations, etc. within the spirit of the present invention, as 
those skilled in the art can understand. 

Thus, for example, the distance between the left sight angle and the right 
sight angle can be adjusted by manipulating the angle of the reflecting mirror (20). 
Here, the angle of the reflecting mirror (20) can be manipulated either manually, or 

10 by a separate angle manipulation device. 

Further, the angle of image can be adjusted by forming the reflecting part 
(33) of the rotating plate (30) in a concave mirror, and by forming the opening (31) 
of the rotating plate (30) is form in concave lenses, and the object lens (60) of the 
camera (45) in a convex lens or a combined lens, which adjusting method could be 

15 embodied using a customary optical technology, e.g. the angle of incident image 
through the first light path can first be widened by forming the opening (31) of the 
rotating plate (30) in a concave lens, and subsequently be narrowed through a 
convex lens or a combined lens attached at the front part of the object lens (60) of 
the camera (45), so that the incident image enters the camera in a concentrated 

20 manner. Such adjusting of the image angle has the merit of contributing to reduce 
size of the 3-D video recording device. However, to ensure that the ratio of image 
entered through the second light path and image entered through the first light path 
remains the same in a reduced image, concave mirror of appropriate type and correct 
magnification shall be used for the above reflecting mirror (20) or the above 

25 reflecting part (33) of the rotating plate (30). 

INDUSTRIAL APLICABILITY 

As described above, a 3-D video recording device in accordance with the 
30 present invention allows 3-D video recording in brightness and color not inferior to 
an image taken by a 2-D video camera under the same light condition. 

Furthermore, a 3-D video recording device in accordance with the present 
invention, by entirely opening or closing to images that enter alternately from the 
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left side or the right side, can cleanly resolve the ghost problem. 

Finally, a 3-D video recording device in accordance with the present 
invention, being easily attachable to or detachable from a 2-D video camera, allows 
3-D video recording with a general 2-D video camera currently in widespread use. 
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WHAT IS CLAIMED IS: 

1. A 3-D video recording device to be attached to a video camera for 
recording of images received through the first and the second light paths, which 

5 paths are located with a predetermined distance from each other, comprising: 

a reflecting mirror, which reflects light entering said camera through said 
second light path in a predetermined angle to the axis of incidence of said light; 

a rotating plate, which, having reflecting parts and opening parts of random 
number, is located parallel to said reflecting mirror with a predetermined distance, 
1 0 and of which a part crosses said first light path when said rotating plate rotates; 

a rotating means for rotating said rotating plate; and 

a combination means, which is capable of combining said reflecting mirror, 
said rotating plate, and said rotating means to one, and then finally attaching the 
same to a general video camera. 

15 

2. The 3-D video recording device as set forth in Claim 1, wherein said 
combining means comprises: 

a connection ring to be combined to the rim of the object lens of said video 

camera; 

20 two reflecting mirror connection bars which are extended from the 

reflecting mirror, having inner grooves formed for insertion in/combination with 
said combination ring, and outer grooves to allow insertion in/combination with by 
the rotating plate connection bars stated below; and 

two rotating plate connection bars which are extended from said rotating 

25 plate, and are inserted in/combined with said outer grooves of said reflecting mirror 
connection bars; 

whereby said combination means enable said reflecting mirror and said 
rotating plate to be attached to /detached from said video camera. 

30 3. The 3-D video recording device as set forth in Claim 1 or Claim 2, 

wherein the angle between said reflecting mirror and the axis of incident light as 
well as that between said rotating plate and the axis of incident .light are 45°. 
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4. The 3-D video recording device as set forth in Claim 1 or Claim 2, 
wherein each of the number of the openings and the reflecting parts of said rotating 
plate is two. 

5 5. The 3-D video recording device as set forth in Claim 1 or Claim 2, 

wherein said rotating means is a motor, whereby the rotation speed of said rotating 
plate is controlled by manipulation of said motor. 

6. The 3-D video recording device as set forth in Claim 1 or Claim 2, 
1 0 wherein the distance between said reflecting mirror and said rotating plate is ca. 6 to 

7 cm. 

7. The 3-D video recording device as set forth in Claim 1, wherein the 
angle of said reflecting mirror is freely adjustable, so that the image entering through 

1 5 said first light path is focused with that entering through said second light path. 

8. The 3-D video recording device as set forth in Claim 1 or Claim 2, 
wherein said motor is set in such a manner that rotation of said rotating plate starts 
always from a predetermined part thereof 

20 

9. A video camera attached with a 3-D video recording device in 
accordance with the present invention in an integrated manner, comprising: 

a reflecting mirror, which reflects light entering through the second light 
path in a predetermined angle to the axis of incidence of said light; 
25 a rotating plate, which, having reflecting parts and opening parts of random 

number, is located parallel to said reflecting mirror with a predetermined distance, 
and of which a part crosses said first light path when said rotating plate rotates; 
a rotating means for rotating said rotating plate; and 
a camera body equipped with an object lens, 
30 wherein light from said second light path as reflected by said reflecting 

mirror and said reflecting part of said rotating plate and light from said first light 
- path passing through said opening of said rotating plate are allowed to only 
alternately enter said object lens when said rotating plate is rotated by said rotating 
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means. 

10, The 3-D video recording device as set forth in Claim 9, wherein the 
reflecting parts of said rotating plate are concave, and the openings of said rotating 
5 plate are formed in concave lenses or combined lenses, and then convex lenses or 
combined lenses are attached to the front part of said object lens. 

10 
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